Aims Improving quality of life (QoL) in heart failure patients is a key management objective. Validated health-related QoL (HR-QoL) measurement tools have been incorporated into clinical trials but not routinely into daily practice. The aims of this study were to investigate the acceptability and feasibility of implementing validated HR-QoL instruments into heart failure clinics and to examine the impact of patient characteristics on HR-QoL. Methods and results One hundred and sixty-three patients attending heart failure clinics at a UK tertiary centre were invited to complete three HR-QoL assessments: the Minnesota Living with Heart Failure Questionnaire (MLHFQ); the EuroQoL 5D-3L (EQ-5D-3L); and the Kansas City Cardiomyopathy Questionnaire (KCCQ) in that order. Data on patient demographics, co-morbidities, New York Heart Association (NYHA) class, plasma B-type natriuretic peptide (BNP), renal function, and left ventricular ejection fraction were recorded. 94% of patients attending clinic were willing to participate. The EQ-5D-3L had all questions answered by 92% of patients, compared with 86% and 51% for the MLHFQ and KCCQ, respectively. HR-QoL significantly correlated with NYHA class using each tool (MLHFQ, r = 0.59; KCCQ, r = À0.61; EQ-5D-3L, r = À0.44, all P < 0.01). However, within each NYHA class, there was a widespread of HR-QoL scores. There was no association between patient demographics, left ventricular ejection fraction, plasma B-type natriuretic peptide, or renal function with HR-QoL using any tool. Conclusions Health-related QoL assessment by validated questionnaire was acceptable to patients and feasible to perform in routine practice. Although NYHA class correlated significantly with HR-QoL scores, there was high variability in HR-QoL within each NYHA class, highlighting its limitation as the sole assessment of HR-QoL. Clinicians should encourage the assessment of HR-QoL to facilitate patient-centred care and make more specific use of HR-QoL measurement tools.
Introduction
The negative impact of heart failure on health-related quality life (HR-QoL) is well recognised.
1 Improving HR-QoL is acknowledged as a fundamental goal of heart failure management in the North American, European, and UK guidelines. [2] [3] [4] The assessment of symptoms and functional status, using the New York Heart Association (NYHA) classification, is a standard practice in the care of heart failure patients. It is recommended in guidelines as a measure of heart failure severity and is integrated into treatment decision algorithms, despite its shortcomings in reproducibilty. [4] [5] [6] [7] The use of validated instruments to assess HR-QoL, however, remains largely limited to clinical trials, with minimal guidance on the practical assessment of HRQoL outside of this setting. 8, 9 O
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Health-related quality life is influenced by numerous physical, emotional, and social factors and is uniquely perceived by each individual. 10 The structured assessment of HR-QoL is considered important in promoting patientcentric care. 11 It puts the patient's perspective at the forefront and can identify areas of specific need. This helps to facilitate shared decision-making and ensure that the preferences of the patient are used to guide management. This is important as patients can place different value on treatment goals, including the trade-off between quality of life (QoL) and survival. 12 It also provides a framework for clinical monitoring. A reduction in HR-QoL has been shown to be an independent predictor of increased hospitalisation and mortality. 13 A number of validated generic and diseasespecific HR-QoL assessment instruments have been developed. [14] [15] [16] However, there remains no consensus on the best tools and methods for assessment of HR-QoL in heart failure in routine clinical practice.
The aims of this study were to investigate the acceptability and feasibility of implementing validated HR-QoL instruments into heart failure clinics and to examine the impact of patient characteristics on HR-QoL.
Methods
Heart failure patients attending two specialist cardiology outpatient clinics at the Royal Brompton Hospital London, UK over 24 consecutive months from May 2015 to May 2017 were invited to participate. They were each asked to complete three HR-QoL assessment tools: the Minnesota Living with Heart Failure Questionnaire (MLHFQ); the EuroQoL 5D-3L (EQ-5D-3L); and the Kansas City Cardiomyopathy Questionnaire (KCCQ) in that order. The MLHFQ and KCCQ are disease-specific instruments, which have both been validated to assess HR-QoL in HF patients and widely used in clinical studies. 14, 16 For comparison, a generic instrument was chosen, namely, the EQ-5D-3L, which is validated to assess HRQoL in the general population and heart failure patients. 15 The questionnaires were completed prior to the patients' face-to-face clinical review with their cardiologist and specialist heart failure nurse. We recorded if a patient requested help with the questionnaires, from either a nurse, carer, or family/friend attending with them. Data were collected from the electronic patient record on demographics, co-morbidities, NYHA class, plasma B-type natriuretic peptide (BNP), renal function using the modification of diet in renal disease formula to calculate the estimated glomerular filtration rate (eGFR), and echocardiographic measurements.
The study was carried out in accordance with the Declaration of Helsinki and Good Clinical Practice standards. All relevant licences were obtained prior to starting data collection.
Questionnaires
Minnesota living with Heart Failure Questionnaire The MLHFQ consists of 21 questions specific to heart failure and appraises HR-QoL over the period of the previous month. Questions are answered using a Likert scale of 0-5; 0 indicates that the question has no impact on the patient or is not applicable, and 5 indicates the greatest adverse effect. The questionnaires can be divided into three domains: overall QoL domain (score range 0-105), the physical domain consisting of eight questions (score range 0-40), and the emotional domain made up of five questions (score range 0-25). A higher score represents a poorer HR-QoL. The authors recommend the overall total score as the best measure as opposed to the other two domains, which were created following factor analysis.
EuroQoL 5D-3L
The EQ-5D-3L is a generic health questionnaire, which is composed of two parts. The first part, the health score, assesses the patient's ability to mobilise, self-care, and perform their usual activities and scores their pain/discomfort and anxiety/depression levels. The second part is the visual analogue score, which enables the patient to rate their current health state on a scale of 0-100, with 0 being the lowest and 100 being the best possible health state. It provides additional information as a quantitative measure of self-rated health from the patient's perspective. The health score and the visual analogue scores can be converted into a country-specific index. The maximum health index value equals 1 and indicates perfect health. For the health index value, it is possible to have a negative score, with a score below 0 indicating 'a state worse than death'. The visual analogue index score is from 0 to 1 with no negative scores.
Kansas City Cardiomyopathy Questionnaire
The KCCQ is a heart failure disease-specific questionnaire consisting of 23 questions. It is divided into several domains including physical and social limitations, symptoms, selfefficacy, and QoL, each transformed to score range between 0 and 100. The clinical summary score combines measures of symptoms and social factors, while the overall summary score brings together all the domains. A higher score is representative of a better health status.
Statistical analysis
Continuous variables were expressed as mean ± standard deviation and categorical data as numbers and percentages. Correlation between the HR-QoL scores of the different questionnaires and between individual variables and the HR-QoL tools was assessed by Pearson correlation for normally distributed data and Spearman rank correlation for non-parametric and nominal data. A multivariable linear regression was performed to explore predictive variables of HR-QoL. Statistical analyses were performed using statistical software SPSS version 24 (IBM Corp., Armonk, NY, USA). P-values < 0.05 were considered statistically significant.
Results
One hundred and fifty-two of the 163 patients (93.3%) invited to participate completed the questionnaires. Table 1 shows the baseline characteristics of these patients. The mean age was 68 years, and 73% were male. Left ventricular ejection fraction was preserved (>50%) in 32% of patients. The majority of patients were in NYHA Class II or III (56% and 31%, respectively), and dilated cardiomyopathy was the single most common aetiology (36%). A quarter of the patients (26%) had two or more co-morbidities identified as either hypertension, diabetes, atrial arrhythmia, or chronic obstructive pulmonary disease, and the median number of co-morbidities per patient was one.
The completion rates of questionnaires
The EQ-5D-3L questionnaire had the highest completion rate, with all questions being answered by 140 patients (92%) of those who agreed to take part, compared with 130 patients (85%) for the MLHFQ questionnaire and 74 patients (49%) for the KCCQ. The EQ-5D-3L had the highest mean response rate per question at 97.6%, while the MLHFQ and KCCQ were lower at 93.4% and 92.5%, respectively. There was no consistent pattern in how well the questionnaires were completed when examined by individual heart failure groups. The heart failure with reduced ejection fraction group had the highest completion on the KCCQ and the lowest completion rate of all on the MLHFQ. Question 23 on the KCCQ, which asked 'how much does your heart failure affect intimate or sexual relationships?', was the least answered at 65%. In contrast, the response rate to a similar question on the MLHFQ, 'did your heart failure prevent you from living as you wanted by making your sexual activities difficult?', was completed by 94% of patients.
Forty-eight (32%) patients required assistance completing the questionnaires. There was an equal division between patients who requested help from a nurse and those seeking help from family members, friends, or carers. If advice was sought from a nurse, the recommended approach in the questionnaire manuals was used, helping to limit bias.
Health-related quality of life scores
There was good correlation between all three HR-QoL assessment tools. The strongest correlation was observed between the two disease-specific questionnaires, the MLHFQ total HR-QoL assessment in HF outpatients 5 score and KCCQ overall summary score (r = À0.88, P = < 0.01) ( Table 2) .
Correlation of patient characteristics with health-related quality of life
On univariable analysis, NYHA class was the only clinical and demographic variable to correlate significantly with each of the HR-QoL assessment tools ( Table 3) . The correlation was strongest with the disease-specific questionnaires, KCCQ (r = À0.61, P = < 0.01) and MLHFQ (r = 0.59, P = < 0.01). However, within each NYHA class, there was a wide distribution of HR-QoL summary scores (Figures 1 and 2 ). There was a significant correlation between BNP and NYHA class (r = 0.325, P = < 0.01) but not between BNP and HR-QoL.
On multivariable linear regression analysis, NYHA class remained significantly associated with the HR-QoL outcomes scores of each of the three questionnaires (all P < 0.005). (Table 4 ).
Discussion
Improving QoL is an accepted goal in shared decision-making for patients with heart failure. Validated HR-QoL tools are widely used in clinical trials but are not yet used routinely in clinical practice. This study set out to explore the feasibility of implementing validated HR-QoL instruments in the routine heart failure clinic setting. The vast majority of our patients were willing to complete the HR-QoL assessments. The questionnaires were self-administered in the clinic waiting area prior to the medical consultation, for time efficiency and to reduce potential bias of opinion generated by interaction with clinical staff. However, nearly a third of the patients requested assistance with the task. Whether or not the help sought from relatives and friends, as opposed to more impartial support from nurses, influenced an individual's response was not assessed. Administration instructions given for the MLHFQ state that patients should not receive help from family members. The use of proxy respondents for patient-reported outcomes, in stroke patients, however, has been shown to have moderate to substantial reliability for QoL indices. 17 The generic EQ-5D-3L questionnaire had the highest total completion rate of all the instruments. With respect to the disease-specific questionnaires, over 40% more patients completed the MLHFQ without omissions compared with BMI, body mass index (kg/m 2 ); BNP, B-type natriuretic peptide; BP, blood pressure; eGFR, estimated glomerular filtration rate; EQ-5D-3L, EuroQoL 5D-3L; KCCQ, Kansas City Cardiomyopathy Questionnaire; LVEF, left ventricular ejection fraction; MLHFQ, Minnesota Living with Heart Failure Questionnaire; NYHA, New York Heart Association; QoL, quality of life. *Correlation is significant at the 0.05 level (two-tailed). **Correlation is significant at the 0.01 level (two-tailed). the KCCQ. However, the overall mean response rates per question for the MLHFQ and KCCQ was similar, suggesting only minor omissions in the non-completed KCCQ. The explanation for these findings may relate to response burden. Response burden is the effort needed by a patient to answer a questionnaire. It can be influenced by a number of factors including the questionnaire length and format, complexity of the task, and repetition of sampling. 18 These in turn can contribute to lower response rates. In this study, the three questionnaires were administered in a set order, with the KCCQ being last. As such, it is plausible that the lower KCCQ completion rates were a reflection of higher resource burden encountered by that stage. In contrast, the more simplified and shorter style of the EQ-5D-3L may have accounted for its higher completion rate without omissions. It is also likely that it contributed to the discrepancy in the answering of questions related to intimacy and sexual activity by the same patients. On the MLHFQ, the question was answered by 94% of patients, indicating that they were not evading answering any questions on this topic. The contrasting low response rate on the KCCQ therefore may reflect its position as the final question of all three questionnaires and the impact of response burden or the phraseology used. The length and time to complete questionnaires can be a barrier to implement validated HR-QoL instruments into routine practice. In 2015, Spertus and Jones validated a shorter, 12-item version of the KCCQ with the aim to reduce response burden. 19 Additionally, the validation of single-item questions on selfreported health has been performed. 20, 21 Besides NYHA class, our results demonstrated no biological factors that correlated with HR-QoL scores. As previously reported, left ventricular ejection fraction was not a predictor of HR-QoL. 22 NYHA class is recommended in all guidelines as a useful tool to assess the functional limitations imposed ); BNP, B-type natriuretic peptide; BP, blood pressure; eGFR, estimated glomerular filtration rate; EQ-5D-3L, EuroQoL 5D-3L; KCCQ, Kansas City Cardiomyopathy Questionnaire; LVEF, left ventricular ejection fraction; MLHFQ, Minnesota Living with Heart Failure Questionnaire; NYHA, New York Heart Association.
HR-QoL assessment in HF outpatients on a patient by their heart failure. NYHA class is typically rated from the clinician's perspective rather than from the patients. A comparison between physician and patientreported NYHA class demonstrated agreement in only half of the cases. 23 The association between more impaired HRQoL scores and worsening NYHA has previously been shown. 22, 24 However, in our study, although NYHA class was strongly correlated with HR-QoL scores, particularly measured with the disease-specific tools, within each NYHA class, there was a very wide variability in HR-QoL. This suggests that NYHA class does not capture all elements of HR-QOL at an individual level. The limitations of NYHA include its subjective assessment and high inter-observer variability, previously reported at 56%. [4] [5] [6] This is particularly important to note in outpatient clinics where the patient may be reviewed by different clinicians at each clinic visit.
The formal assessment of HR-QoL has yet to be incorporated into routine clinical practice. The use of validated HR-QoL tools can readily highlight areas in which patients need the greatest support and open up discussion with healthcare professionals. Without a standardised approach to the evaluation of HR-QoL, incorrect assumptions may be made with a potentially negative impact on shared decision-making around appropriate care options. Debate, however, remains on the best instrument to use.
This study focuses on the pragmatic approach of using validated HR-QoL instruments in everyday clinical practice in an unselected sample of heart failure patients, showing high patient acceptance, and provides insight into completion rates in routine practice. Consistent with previous studies, we found NYHA class to be an independent predictor of HR-QoL. 25 Additionally, we have demonstrated the drawbacks of NYHA class as a surrogate marker of HR-QoL at an individual level. Further research is required to assess the impact of routine assessment of HR-QoL in clinical practice on decision-making, outcomes, and patient satisfaction with healthcare interactions.
Limitations
This study was conducted in a convenience sample within an urban population based at a single tertiary centre. This has potential limitations on being able to generalise the results. However, the sample was an unselected cohort of patients, with both reduced and preserved systolic function, attending a routine heart failure clinic and reflective of daily clinical practice. The impact of social demographics on HR-QoL and completion rates was not assessed as part of this study. The non-omission completion rates of the validated instruments are likely to have been confounded by the set order in which they were administered, which should be taking into account particularly when interpreting the results of the KCCQ. The shorter 12-item KCCQ was not included as it was introduced after the commencement of this study. Further studies into the real-life completion rates of validated HR-QoL instruments would be beneficial.
